Kinetic studies of the effects of K+, Na+ and Li+ on the catalytic activity of human erythrocyte pyridoxal kinase.
Kinetic studies were conducted to examine the effects of K+, Na+ and Li+ on human erythrocyte pyridoxal kinase (PK) activity. A dialyzed hemolysate served as the PK source. The substrates used were pyridoxal (PL) and ATP. Determination of the enzymatic activity was based on HPLC separation and fluorimetric detection of PL and pyridoxal 5'-phosphate as semicarbazone derivatives. In comparison to the poor activity of PK assayed without monovalent cation, all tested cations are activators. Among them, K+ is the most effective, improving both PK affinity for the substrates and maximal velocity. Na+ increases maximal velocity and PK affinity for ATP but decreases it for PL. Li+ is a poor activator which seems to modify the enzymatic mechanism from a random to an ordered sequential pattern with ATP bound before PL. Results suggest that K+ and Na+ bind to PK on the same site while Li+ binds on another site. This hypothesis and the mechanism of monovalent cation-PK interaction are compared to other well-known K(+)-activated enzymes.